Ultrastructure of normal and degenerating glomerular terminals of dorsal root axons in the substantia gelatinosa of the rhesus monkey.
The fine structure of primary sensory terminals within glomerular complexes of lamina II of Rexed (substantia gelatinosa Rolandi) in the spinal cord was investigated in normal adult rhesus monkeys and in monkeys subjected to thoracic or lumbosacral dorsal root transection. Three types of "scalloped" primary sensory terminals were distinguished on the basis of their ultrastructural characteristics, size, and distribution of synaptic vesicle population: (1) dense sinusoid axon (DSA) terminals contain medium-sized (42--46 nm and 58--62 nm) and large (80 nm) clear synaptic vesicles; (2) large dense-core vesicles (LDCV) terminals are equipped with empty synaptic vesicles ranging from 30 to 106 nm, large, (80 nm) and very large, (100 nm) dense-core vesicles; and (3) regular synaptic vesicles (RSV) terminals contain a homogeneous population of 45--50 nm clear synaptic vesicles. Following transection of the dorsal roots, all three types of primary afferents degenerate and become engulfed and phagocytosed by glial cells. However, each type of terminal displays a different mode and tempo of degeneration as seen in monkeys sacrificed 36, 48, and 72 hours following rhizotomy. DSAs follow the osmiophilic degeneration pattern; LDCVs are characterized by a gradual increase in the number of "electron-dense bodies" and, less frequently, by a progressive osmiophilic process; RSVs exhibit signs of a filamentous degeneration, accompanied by clusters of synaptic vesicles. The three types of terminals are distributed in an overlapping but distinct pattern within the posterior horn. Thus DSAs are present in highest numbers in lamina II where they constitute the most frequent terminal type. LDCVs also occur in lamina II in its outer half but are most concentrated in lamina I. RSVs predominate in the deeper layers of the dorsal horn (lamina III) but are also found in the internal half of lamina II. On the basis of these ultrastructural data and a comparison with afferent profiles impregnated according to the Golgi method, it appears that DSAs and LDCVs correspond respectively to superficial and marginal collaterals of small, thin dorsal root fibers whereas RSVs represent terminals of deep collaterals from large, thick dorsal root axons.